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Abstract 

Aim: COVID-19 prevalence in clinical practice is still significantly high even if it isn’t as a pandemic. This study aims to investigate the relationship between 
chest computed tomography (CT) severity scores and hemogram parameters in inpatients due to SARS-CoV2. 

Material and Methods: This study is a retrospective analysis of 70 inpatients who were hospitalised due to COVID-19 in several services of 750-bed referral 
hospital in 2021. The positive SARS-CoV-2 RT-PCR test, available thorax CT scans, and data of platelet (PLT), White blood cells(WBC), Procalcitonin(PCT), 
(Erythrocyte Sedimentation Rate (ESR), International Normalized Ratio (INR), Ferritin, and Fibrinogen) obtained initially and 1 week after hospitalisation were 
analyzed. The associations between semiquantitative radiological score and age, gender, comorbidity, and clinical and laboratory parameters were examined. 
CT imaging was independently reevaluated by a radiologist who was blinded to the patients’ age, laboratory and clinical findings. 

Results: The mean age of the patients was 60.20 + 12.62 years and CT severity score of them was 16.24 + 6.47. A positive significant correlation was observed 
between the CT severity score and PLT (r = 0.263, p = 0.028) as well as PCT (r = 0.292, p = 0.014) in the first visit and the second one after a week (PLT (r = 
0.377, p = 0.001) and PCT (r = 0.375, p = 0.001). 

Discussion: We believe that using readily available measures like PLT and PCT can be valuable in estimating the extent of lung damage in COVID-19 patients 
with viral pneumonia, especially when CT scans are not feasible. 
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Introduction 

COVID-19 is a contagious virus that causes respiratory tract 
infections, with the development of viral pneumonia being 
the main determinant of severity of this disease. As it spread 
rapidly in large populations in the maximum point of infection, 
WHO declarated it a “pandemic”. The clinical feature and 
course of the infection is used to vary based on individuals’ age, 
comorbidity, immune condition and other risk factors [1]. 

The primary goal should be quick diagnosis using available 
tests and effective treatment for critical cases. In this respect, 
Polymerase Chain Reaction (PCR) test, laboratory parameters 
and imaging methods are very important in detecting COVID-19 
[2]. However, the importance of simple tests that result quickly 
when the PCR test takes about 3-8 hours to complete and can 
be found everywhere is vital in cases where it is necessary to 
act quickly, such as a pandemic. 

The biomarkers associated with the host response may play 
an effective role in stratifying the risk for disease progression, 
given the burden of the epidemic on health systems and 
economies. Cost-effective, fast, reliable and widely available 
blood parameters are needed to detect the disease, and it is 
very valuable to establish its relationship with the severity of 
lung involvement [3]. Although Computarized Tomography (CT) 
scan is essential for diagnosing cases with viral pneumonia and 
assessing the severity of involvement, which impacts mortality, 
it is unfortunately not readily accessible under all circumstances 
[1]. 

Therefore, in this study we aimed to determine whether a 
simple test can predict the severity of lung involvement which 
is measured by CT scale in COVID-19 patients. 


Material and Methods 

Study population 

This is a retrospective study that reviewed the medical records 
of patients older than 18 years with SARS-CoV-2 PCR positivity 
who had been hospitalized in a referral hospital in the capital 
city of the country between January 1, 2021, and November 
30, 2021. We excluded 72 patients with a negative PCR test, 
5 patients younger than 18 years old, 67 patients whose blood 
parameters were not measured simultaneously with thorax CT, 
and 23 patients for whom sufficient clinical data could not be 
obtained. Additionally, we excluded 41 patients who did not have 
a second control blood test within 1 week and 7 patients who 
died during hospitalization. Ultimately, data from 70 COVID-19 
patients who met the inclusion criteria were obtained for the 
study. 

Data collection 

The cases that had initially RT-PCR positivity in nasopharyngeal 
swab samples for the diagnosis of COVID-19. Thorax CT scans 
and blood tests (complete blood count, procalcitonin, C-reactive 
protein (CRP), D-dimer, International normalized ratio (INR), 
ferritin, and fibrinogen) which were evaluated simultaneously 
with the CT scan, as well as the same blood test results checked 
for the second time in the first week of hospitalization were 
extracted from medical records. 

Chest CT and CT image review 

Thoracic CT scans at the first admission to the hospital were 
interpreted using the scoring system used by Ran Yang et al., 


and the CT severity score was calculated. The CT scans of the 
cases were independently re-evaluated by a radiologist who 
was blinded to both demographic information and clinical 
issues. The lungs were divided into 20 segments, with 10 
segments for the right lung and 10 segments for the left lung, 
according to Boyden bronchial segmentation. The total CT score 
was calculated as the sum of segmental scores, with O points 
assigned for normal segments, 1 point for segments with 50% 
or less involvement, and 2 points for segments with more than 
50% involvement. The total score ranged from O to 40 [5]. 
Statistical methods 

In the analysis of the data, IBM SPSS Statistics for Windows, 
Version 23.0. (Armonk, NY: IBM Corp.) was used. There are three 
methods for determining whether the distribution is normal: 
skewness and kurtosis coefficients, histogram and Normal Q-Q 
graph, and Shapiro-Wilks and Kolmogorov Smirnov tests. The 
frequency, percentage, mean and standard deviation values 
were included for information about the CT score and blood 
values of the patients, and Pearson and Spearman Correlation 
analysis was performed between CT scores and blood test 
results. The level of significance was set as 0.05. 

Ethical Approval 

This study was approved by the Ethics Committee of Diskap! 
Yildirim Beyazit Training and Research Hospital (Date: 2021- 
12-27, No: 127/15). 


Results 
A total of 70 patients (51.4% male, mean age: 60.20 + 12.62 
years) were included in the study. The mean thorax CT scores 


Table 1. Laboratory results of inpatients (n=70) 


pee First Measurments* Second Measurements* 
WBC (103/pL) 6.18 + 2.46 8.20 + 3.20 
RBC (106/pL) 4.76 + 0.65 4.67 + 0.63 
HGB (g/dl) 13.40 + 1.88 13.19+ 1.80 
HCT(%) 40.57 + 5.22 39.89 + 5.00 
MCV(FL) 85.62 + 6.25 85.58 + 6.75 
RDW(%) 13.66 + 1.54 13.61 + 1.48 
PLT(103/pL) 211.80 + 87.16 290.22 + 121.36 
MPV(fL) 10.26 + 0.99 10.19 + 1.00 
PCT(%) 0.21 + 0.08 0.29+0.11 
PDW(%) 11.73 + 2.38 11.66 + 2.12 
NEU(103/pL) 4.65 + 2.32 6.514 3.05 
LYMPH(103/1L) 1.09 + 0.49 1.17 + 0.65 
MONO(103/yL) 0.39 + 0.18 0.59 + 0.27 
E0S(103/pL) 0.02 +0.04 0.03 + 0.06 
BASO(103/yL) 0.01 + 0.03 0.02 + 0.01 
PROC(ng/mL) 0.36 + 1.09 0.23 + 0.95 


Ferritin (ug/L) 
INR 

Fibrinogen (g/L) 
D-DIMER(ug/ml) 
CRP(mg/L) 


682.91 + 811.08 


1.07 +0.22 


522.46 +121.71 


O7 240,97, 


77.71 + 60.63 


616.23 + 603.27 


1.11 +0.36 


495.25 + 132.78 


1.42 + 6.17 


38.87 + 51.72 


*The first measurment: The initial results/ the second measurement: The results obtain a 


week later form the blood tests simultaneously with thorax CT 


WBC: white blood cell RBC: Red Blood Cell HGB:hemoglobin HCT:hematocrit. MCV:Mean 
Corpuscular Volume RDW: red blood cell distribution width PLT:platelet MPV: Mean 
Platelet Volume PCT: platelet crit PDW:Platelet Distribution Width NEU:neutrophil 
LYMPH:lymphocyte MONO: monocyte EOS:eosinophil BASO: basophil PROC: procalcitonin 


INR: International normalized ratio CRP: C-reactive protein 


597 | Annals of Clinical and Analytical Medicine 


Thorax CT and hemogram in COVID-19 severity 


Table 2. The Association between CT Score and Hemogram 
Parameters of Inpatients 


CT Score -2.Examination 
Biomarkers 


CT score-First Examination 
Biomarkers 


PARAMETERS 


WBC 0.126 0.299 0.197 0.102 
RBC 0.068 0.576 0.007 0.955 
HGB 0.033 0.785 -0.024 0.845 
HCT 0.004 0.975 -0.049 0.687 
MCV -0.149 0.219 -0.123 0.312 
RDW. -0.078 0.523 -0.076 01535 
PLT 0.263 0.028* 0.377 0.001* 
MPV -0.074 0.543 =01122 0.314 
PCT 0.292 0.014* 0.375 0.001* 
PDW -0.034 0.780 -0.149 0.220 
NEU 0.146 0.229 0.190 0.114 
LYMPH 0.035 0.776 0.088 0.467 
MONO -0.193 0.110 -0.065 0.594 
EOS =0.159 0.190 0.000 0.998 
BASO -0.187 0.121 0.051 0.675 
PROC 0.074 0.546 -0.141 0.278 
Ferritin 0.037 0.806 -0.029 0.837 
INR =0.1171 0.164 -0.085 0.506 
Fibrinogen 0.209 0.092 -0.107 0.440 
D-Dimer 0.008 0.947 0.013 (o)ss)il's) 
CRP 0.082 0.504 -0.115 0.351 


*Pearson Correlation Analysis 


Table 3. Correlation between Age and CT score 


CT score 


Parameter 


Age (General) 70 -0,264 0,027* 
Age (Female) 34 -0,325 0,061 
Age (Male) 36 -0,164 0,338 


*Pearson Correlation Analysis 


were found to be 16.24 + 6.47. The findings regarding the 
blood measurements of the patients are given in Table 1. The 
results of the correlation between the CT scores of the patients 
and the hemogram measurements in the first and second 
examinations are shown in Table 2. There was a significant 
correlation between the CT score and PLT (r = 0.263, p = 0.028) 
as well as PCT (r = 0.292, p = 0.014) unlike the other hemogram 
subparameters. A significant correlation was also found at the 
second hemogram subparameters of PLT (r = 0.377, p = 0.001) 
and PCT (r = 0.375, p = 0.001). 

There was a low, negative and significant relationship between 
CT score and age (r=-0.264, p<.05). Accordingly, as age 
increases, CT score decreases. When examined separately by 
gender, there is no significant relationship between age and 
CT score in either women or men (t=1,875, p=0,065) (Table 3). 


Discussion 

It was aimed to evaluate the compatibility of CT severity score 
with platelet and platelet indices in viral pneumonia in the 
current study. We assessed the correlation between thorax CT 
scans and hemogram subparameters taken concurrently. We 


tried to examine these patients by including a week following 
measurements. There is no significant relationship between the 
CT score of the inpatients and the laboratory measurements 
other than PLT and PCT obtained in the first week. A significant 
relationship between CT score and PLT as well as PCT was 
shown in the present study. However, there was a low, positive 
and significant relationship between the CT score and PLT and 
PCT. As PLT and PCT measurements increase, the CT score 
also increases. When the CT score was compared with the 
second time PLT and PCT measurements, a more significant 
relationship was found between the CT score and PLT and PCT. 
Several studies have highlighted the importance of platelet 
count in COVID-19 patients. For instance, Qu et al. reported 
that patients presenting with a peak in PLT during the course 
of the disease had worse clinical outcomes. They concluded 
that the PLT and its dynamic changes during treatment can 
make a recommendation about the criticality and prognosis of 
the disease. They suggested that this elevation in PLT may be 
related to the cytokine storm occurring in patients. IL-6, which 
is released as a result of cytokine storm, stimulates the increase 
of TPO levels and promotes the formation of megakaryocytes 
[6]. 

Another study found that patients with severe pneumonia 
caused by SARS-CoV-2 had higher platelet counts compared 
to patients with non-COVID-19 pneumonia. Furthermore, 
when comparing these two groups, the 28-day mortality in 
the COVID-19 group was approximately twice as high as the 
mortality in the non-COVID group [7]. 

In an analysis examining the correlations of routine blood 
parameters, viral load, and lung imaging in patients with 
SARS-CoV-2, hospitalized patients’ routine laboratory tests 
were compared to those taken 1 week later. They observed a 
significant increase in WBC and platelets compared to the base 
measurements [8]. 

Considering the critical cases of SARS-CoV-2 pneumonia in 
Wuhan, it was noticed that those who died due to the disease 
during hospitalization had a higher PLT than those who survived 
[9]. 

A review focusing on a small number of critically pediatric 
COVID-19 patients aged 2 months to 15 years treated in an 
Intensive Care Unit in China revealed that these children’s PLT 
were either within the normal range or were elevated [10]. 
Anemia and increased coagulation are significant factors that 
influence the prognosis of SARS-CoV-2 infection. Helin et al. 
reported elevated platelet and CRP levels in 68% of the patients 
in the intensive care unit. Additionally, the platelet count was 
found to be significantly higher in patients admitted to the 
intensive care unit compared to other patients [11]. 

In a single-center, retrospective study conducted with 191 
patients with COVID-19 in Pakistan, high PLT measurements 
were observed during critical phases of the infection, including 
the moment of admission to the hospital, hospitalization in the 
intensive care unit, and death [12]. On the other hand, contrary 
to the findings of our study, there are studies in the literature 
that associate low PLT (thrombocytopenia) with COVID-19. 
Thrombocytopenia is characterized by a reduction or destruction 
of PLT. Some studies suggest that SARS-CoV-2 may inhibit 
hematopoiesis by using CD13 receptors, leading to a decrease 


598 | Annals of Clinical and Analytical Medicine 


Thorax CT and hemogram in COVID-19 severity 


in various blood cells, especially platelets, ultimately resulting in 
thrombocytopenia [13]. In a study where thrombocytopenia was 
associated with disease severity, researchers observed that the 
number PLT increased just before reaching the severe disease 
stage, peaked within 11-15 days, and then declined rapidly [14]. 
In a study of patients transferred to the intensive care unit, 
no significant difference in platelet count at hospitalization 
was found compared to those did not require intensive care. 
However, they observed that platelet levels increased on the 
7th day after hospitalization in patients with stable vital 
status, patients who were referred to the intensive care unit 
consistently exhibited low PLT levels [15]. 

It can be concluded that increased PLT and PCT in Covid-19 
patients are indicators of poor prognosis., especially in 
healthcare centers without access to CT scans. However, 
further comprehensive studies are required to confirm and 
better understand the association between tPLT parameters 
and the severity of Covid-19 lung damage. 

Limitation 

Despite overlaps with the literature, there are also contradictory 
resuts of the present study. It is a single-centered and 
retrospective, cross-sectional designed study with limited 
number of cases. So that, it cannot be generalized to reflect 
the whole population. In additon, the results couldn't meet the 
expections that the inflammatory markers measured together 
with hemogram as guide. 

Still, we think that the data we obtained may be useful for 
future studies. 

Conclusion 

This study aimed to investigate the correlation between Thorax 
CT involvement severity scores in patients with positive PCR 
tests and simultaneous changes in blood biomarkers. Based 
on the data we obtained in our study for this purpose, as the 
PLT and PCT measurements increased, the CT severity score 
Therefore, we believe that simple hemogram subparameters 
can be used to identify critical, initiate early treatment, and 
estimate the CT severity score a positive correlation. It has 
been observed that multicenter, large-scale prospective studies 
should be warranted. 
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